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© A cordless telephone system in which it is 
adapted such that one channel is selected from a 
plurality of channels and the selected one channel is 
used by a parent telephone (2) and a child telephone 
(1) for transmission and reception in a time-sharing 
manner to transmit and receive speech data there- 
between, the system comprising the steps of: 

dividing the plurality of channels into a plurality 
of groups; 

assigning one of the groups to the parent tele- 
phone; 

connecting, at the time when the parent tele- 
phone is to be connected with the child telephone, 
the parent telephone with the child telephone using a 
channel belonging to the assigned group; 

alternately repeating, while the child telephone is 
on standby, a mode in which the child telephone 
sequentially receives the channels assigned to a 
parent telephone with which the child telephone is 
registered and a mode in which the child telephone 
stops its operation for a predetermined period of 
time; and 



causing the child telephone, when the same 
receives a request for connection from the parent 
telephone while the repetition is being made to re- 
spond to the request for connection using the chan- 
nel over which the request for connection is trans- 
mitted. 

F I G. 9 



CHILD 
TEL. 


PARENT 


TEL. 


GROUP (CH) 


I I 


21 


22 


23 


1 , 2 ( 1-10,11-20) 


12 


21 






1 (f-10) 


13 


21 


23 




1 ( t-10) 


14 


21 


24 




1 , 3 ( 1-10,21-30) 


I n 











BNSDOCID:<EP 0583073A1> 



Rank Xerox (UK) Business Services 

(3.10/3.09/3,3.4) 



EP 0 583 073 A1 



The present invention relates to cordless tele- 
phones and a method of operating cordless tele- 
phones. 

In the ETSI Committee in Europe, specifica- 
tions called CT-2 are under investigation as stan- 
dards for digital cordless telephones. 

In the CT-2 system, there are provided 40 
channels in an 800 MHz band. For example, while 
talking is occurring over the telephone, a parent 
telephone and a child telephone are connected by 
a channel and the channel is used for transmission 
and reception by being time shared as the trans- 
mission frame T and the reception frame R as 
shown in FIG. 7. All the prepared 40 channels are 
talking channels with control data transmitted and 
received as attached data to the speech data. 
Hence, there exists no independent control chan- 
nel. 

In the CT-2 system, we can use telephones 
more versatilely than with ordinary cordless tele- 
phones by having them previously registered. More 
specifically, for example as shown in FIG. 8, if a 
plurality of child telephones 11 to 1j are previously 
registered with a parent telephone 21, the parent 
telephone 21 can manage both an outgoing call 
and an incoming call through the line wire for any 
of the child telephones 11 to 1j. Further, if a child 
telephone 1 1 is previously registered with a plural- 
ity of parent telephones 21 to 2i, the child tele- 
phone 11 can send a call to and receive a call from 
the line wire through any of the parent telephones 
21 to 2i. 

The cordless telephone on the CT-2 system 
individually has a narrower service area than that of 
the cordless telephone on the general cellular sys- 
tem but is simpler in system structure and eco- 
nomical in terms of the telephone charges. Hence, 
if it is used within an office block or the like, it can 
provide means for simple communications covering 
up the narrowness in service area. 

When an outside call comes in to the above 
described CT-2 system, it is unknown to the child 
telephone which parent telephone of those, with 
which the child telephone is registered, will request 
the child telephone to receive the call and which 
channel the parent telephone will use. Therefore, 
the child telephone on standby must repeat se- 
quential receiving of all of the 40 channels to get 
ready for a request from a parent telephone for 
receiving an incoming call. 

Then, however, the battery as power supply to 
the child telephone is greatly consumed and, 
hence, the usable period of time of a once charged 
battery becomes considerably short. 

Therefore, a method in which a scan mode to 
scan all of the channels sequentially only once and 
a sleep mode (to stop, for a fixed period of time, 
the operations of all of the circuits except the 



system controller) are alternately performed is con- 
sidered. By so doing, the battery can be sup- 
pressed from being consumed because even the 
system controller consumes little power during the 

5 period in the sleep mode. 

In such case, however, any appreciable effect 
cannot be obtained unless the period in the sleep 
mode is set sufficiently longer as compared with 
the period in the scan mode. Further, since chan- 

10 nels as great in number as 40 are sequentially 
received in the scan mode, the time required for 
the scan mode becomes relatively long. 

Thus, in order to effectively suppress the pow- 
er consumption of the battery, the cycle of the 

75 scan mode plus the sleep mode becomes consid- 
erably long. Then, when a request for receiving an 
incoming call is transmitted from a parent tele- 
phone, a long time elapses before the child tele- 
phone accepts the request for receiving a call, and 

20 therefore this method has little practicability. 

Furthermore, since there are usable channels 
for talking as many as 40, the degree of freedom in 
selecting a channel becomes high for both the 
child telephone and the parent telephone. Accord- 

25 ingly, it is difficult, conversely, to select one chan- 
nel out of them. Hence, a long time is taken for 
example in receiving an incoming call as described 
above. 

The present invention was made to address the 
30 above mentioned difficulties. 

Various aspects of the invention are set forth in 
the accompanying claims. Thus, for example, tak- 
ing the case where there are channels in number 
as described above as an example, such that the 
35 40 channels are divided for example into four 
groups, each with 10 channels. 

For example, the division is made such that: 
the first group has the first to tenth channels, 
the second group has the 11th to 20th chan- 
40 nels, 

the third group has the 21st to 30th channels, 

and 

the fourth group has the 31st to 40th channels. 

Further, it is arranged such that one parent 
45 telephone is assigned one group, or one parent 
telephone uses one group such that: 

the first parent telephone 21 is assigned the 
first group, 

the second parent telephone 22 is assigned 
50 the second group, 

the third parent telephone 23 is assigned the 
first group, 

the fourth parent telephone 24 is assigned the 
third group, 

55 When a parent telephone is connected with a 

child telephone, the connection between the parent 
telephone and the child telephone is achieved us- 
ing a channel belonging to the group assigned to 
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the parent telephone. The relationships between 
parent telephones and child telephones are as 
shown in FIG. 8. 

When the child telephone is on standby, the 
child telephone: 

1 . sequentially receives all of a plurality of chan- 
nels belonging to the group assigned to the 
parent telephone with which the child telephone 
is registered (scan mode), 

2. goes into a power saving mode for a pre- 
determined period of time if there is detected no 
request for connection from the parent tele- 
phone when the operation in point 1. above is 
performed, 

3. repeats the operations in point 1. and point 2. 
above until a request for connection from the 
parent telephone is detected, and 

4. responds to the request for connection when 
it is detected, while performing point 3. above, 
using the channel over which the request was 
detected. 

More specifically, using reference numerals of 
parts corresponding to those used in the later de- 
scribed embodiment, there is provided, in a pre- 
ferred embodiment, a cordless telephone system, 
in which one channel is selected out of 40 chan- 
nels and the selected channel is used in a time- 
sharing manner for transmission and reception so 
that speech data is transmitted and received be- 
tween a parent telephone 2 and a child telephone 
1 , comprising the steps of: 

dividing the 40 channels into 4 groups; 

assigning one of the groups to the parent tele- 
phone 2; 

connecting the parent telephone 2 and the 
child telephone 1 , when the parent telephone 2 is 
to be connected with the child telephone 1 , using a 
channel belonging to the group assigned to the 
parent telephone 2; 

causing the child telephone 1, while it is on 
standby, to alternately repeat a mode sequentially 
receiving a plurality of channels of the group as- 
signed to the parent telephone 2 with which the 
child telephone 1 is registered and a mode to stop 
operations for a predetermined period of time; and 

causing the child telephone 1, when there is 
transmitted a request for connection from the par- 
ent telephone 2 during the course of the repetition, 
to respond to the request for connection using the 
channel over which the request has been transmit- 
ted. 

In short, the parent telephone 2 and the child 
telephone 1 connect with each other using a chan- 
nel selected from the channels belonging only to 
one group as one of the divisions into which 40 
channels are divided. 

An embodiment of the invention will now be 
described by way of example only, with reference 



to the accompanying drawings in which: 

FIG. 1 is a system diagram showing an example 
of a child telephone; 

FIG. 2 is a system diagram showing an example 
5 of a parent telephone; 

FIG. 3 is a flow chart showing a portion of an 

example of a registration routine; 

FIG. 4 is a flow chart showing a portion following 

the portion shown in FIG. 3; 
io FIG. 5 is a flow chart showing a portion following 

the portion shown in FIG. 4; 

FIG. 6 is a flow chart showing an example of an 

incoming call receiving routine; 

FIG. 7 is a diagram showing a relationship be- 
15 tween transmission and reception; 

FIG. 8 is a diagram showing relationships be- 
tween parent telephones and child telephones; 

and 

FIG. 9 is a diagram showing an example of 

20 relationships between parent telephones, child 
telephones, and channels. 
Referring to FIG. 1 and FIG. 2, reference nu- 
meral 1 denotes a child telephone, 2 denotes a 
parent telephone, and 3 denotes a telephone line 

25 (line wire). In this case, the child telephone 1 
represents an arbitrary set chosen out of the child 
telephones 11 to 1n shown in FIG. 8 and the parent 
telephone 2 represents an arbitrary set chosen out 
of the parent telephones 21 to 2m shown in FIG. 8. 

30 In the child telephone 1,110 denotes its trans- 

mission line and 120 denotes its reception line. The 
transmission line 110 is such that transmits a 
speech signal St and a control signal (control data) 
CTRL, which are converted to an FM signal Su 

35 during the period of the transmission frame T. 
Reference numeral 1 1 1 denotes a telephone trans- 
mitter. 

The reception circuit 120 receives an FM sig- 
nal Sd from the parent telephone 2 during the 

40 period of the reception frame R and demodulates 
therefrom a speech signal Sr and a control signal 
CTRL. The reception circuit 120 also acquires a 
detection signal RSSI indicating presence or ab- 
sence of an FM signal Sd transmitted from the 

45 parent telephone 2 by detecting for example an 
intermediate signal. Reference numeral 129 de- 
notes a telephone receiver. 

Further, in the child telephone 1, 100 denotes a 
transmit/receive antenna and 119 denotes an an- 

50 tenna switch circuit for switching connection of the 
antenna 100 to the transmission circuit 110 and the 
reception circuit 120 at the beginning of the trans- 
mission frame T and the reception frame R, re- 
spectively. 

55 Reference numerals 131a to 131n denote var- 

ious operator keys such as the dial keys and talk 
key, 138 denotes a ringer, and 140 denotes a 
microcomputer for system control. In the micro- 
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computer 140, while the command signal CTRL 
transmitted from the transmission circuit 110 is 
generated, judgment is made as to the command 
signal CTRL and the detection signal RSSI ac- 
quired from the reception circuit 120. Further, per- 
mission/prohibition of transmission/reception by the 
transmission circuit 110 and the reception circuit 
120 and channel selection are performed by the 
microcomputer 140. 

Reference numeral 141 denotes a ROM, in 
which identification code CPPID for identifying this 
child telephone 1 from other child telephones and, 
for example, processing routines 300 and 500 as 
shown in FIG. 3 to FIG. 6 are stored. Further, 
reference numeral 142 denotes a nonvolatile mem- 
ory constituted of a RAM backed up by a battery in 
this example. The RAM 142 stores channel data 
PSM indicative of the channels which the child 
telephone 1 monitors for reception while it is in its 
standby state. The child telephone 1 is driven by a 
battery. 

The parent telephone 2 has similar circuits to 
the circuits 100 to 142 in the child telephone 1. 
Having the circuits corresponding to the circuits 
100 to 142 denoted by reference numerals 200 and 
up instead of the reference numerals 100 and up, 
detailed description of the same will be omitted. 

In the parent telephone 2, however, there is 
provided an NCU (network control unit) 239 instead 
of the telephone transmitter 111 and the telephone 
receiver 129 of the child telephone 1. The NCU 
239 is connected with a transmission circuit 210, a 
reception circuit 220, and the telephone line 3. A 
ringer signal from the line wire is detected and, 
thereby, an incoming call is detected by the NCU 
239 and the detection output is supplied to the 
microcomputer 240. In the present embodiment, 
the parent telephone 2 has nothing corresponding 
to the telephone transmitter 111, the telephone 
receiver 129, and the ringer 138. 

The ROM 241 stores identification code CFPID 
for identifying this parent telephone 2 from other 
parent telephones and, for example, processing 
routines 400 and 600 as shown in FIG. 3 to FIG. 6. 

Between the child telephone 1 and the parent 
telephone 2, the following processes are executed 
and various modes are realized. 

[Talking] 

The speech signal St from the telephone trans- 
mitter 111 1s supplied to the transmission circuit 
110 and converted to the FM signal Su being alive 
during the transmission frame T. This signal Su is 
supplied to the antenna 100 through the switch 
circuit 119 so as to be transmitted to the parent 
telephone 2. At this time, the control signal CTRL 
from the microcomputer 140 is supplied to the 



transmission circuit 110 so as to be transmitted 
together with the speech signal during the trans- 
mission frame T. 

In the parent telephone 2, the signal Su is 

5 received by the antenna 200, and the signal Su is 
supplied to the reception circuit 220 through the 
switch circuit 219 and the original speech signal St 
and control signal CTRL are extracted from the 
same. The speech signal St is transmitted over the 

w telephone line 3 through the NCU 239 and the 
control signal CTRL is supplied to the microcom- 
puter 240. 

On the other hand, the speech signal Sr from 
the line 3 is supplied to the transmission circuit 210 

75 through the NCU 239 so as to be converted to the 
FM signal Sd being alive during the reception 
frame R. This signal Sd is supplied to the antenna 
200 through the switch circuit 219 and transmitted 
to the child telephone 1. At this time, a control 

20 signal CTRL from the microcomputer 240 is sup- 
plied to the reception circuit 210 and transmitted 
together with the speech signal during the recep- 
tion frame R. 

In the child telephone 1, the signal Sd is re- 

25 ceived by the antenna 100 and this signal Sd is 
supplied to the reception circuit 120 through the 
switch circuit 119 and the original speech signal Sr 
and control signal CTRL are extracted therefrom. 
The speech signal Sr is supplied to the telephone 

30 receiver 129 and the control signal CTRL is sup- 
plied to the microcomputer 140. 

Thus, it is made possible to talk with the other 
party using the transmitter/receiver 111, 129. Dur- 
ing the talking or before or after the talking, neces- 

35 sary commands and data are transmitted and re- 
ceived between the child telephone 1 and the par- 
ent telephone 2 using the control signal CTRL. 

[Registration of Child Telephone with Parent Tele- 
40 phone] 

This is the case where an arbitrary child tele- 
phone 1j is registered with an arbitrary parent tele- 
phone 2i. The registration is achieved by the 

45 microcomputer 140 executing the routine 300 and 
the microcomputer 240 executing the routine 400. 
Through this process, data of the group used by 
the parent telephone 2i is registered in the regis- 
tered child telephone 1j. 

so In step 401 of the routine 400 for the parent 

telephone 2, one channel is selected at random out 
of the first to fortieth channels. In the following step 
402, it is determined whether or not a transmit 
signal Su from the child telephone 1 is transmitted 

55 over the channel selected in step 401 through 
checking the signal RSSI. If it is transmitted, it is 
checked in the following step 403 whether or not a 
registration key out of the keys 231a to 231 n of the 
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parent telephone 2 is depressed. When it is de- 
pressed, in the following step 404, the frame is 
synchronized with the transmitted signal Su. 

When the synchronization for the frame is 
achieved, the control signal CTRL is extracted from 
the synchronized signal Su in the following step 
405. Then, in the following step 406, it is checked 
whether or not the identification code CPPID in- 
cluded in the extracted control signal CTRL is the 
identification code of a child telephone which can 
be registered with its own telephone. When the 
identification code is not that of the child telephone 
which can be registered with its own telephone, the 
processing of the microcomputer 240 is returned to 
step 401 . 

Also when any signal Su is not transmitted in 
step 402, the processing is returned to step 401. 
Further, if the requested processing is that effected 
by another key than the registration key in step 
403, the processing of the microcomputer 240 is 
advanced to step 409, and in this step 409, the 
process corresponding to the request for process- 
ing is executed and the processing is then returned 
to step 401 . 

Thus, steps 401 to 406 are repeated while 
signal reception for the child telephone 1 is on 
standby. 

When, in step 406, the identification code 
CPPID included in the extracted control signal 
CTRL is the identification code of a child telephone 
which can be registered with its own telephone, 
then in step 411, setting is made to confirm the 
child telephone 1 at the other end every one sec- 
ond until the present routine 400 is ended. In the 
following step 412, data indicative of the capability 
of the parent telephone 2 executing the present 
routine 400 is transmitted. Then, in the following 
step 413, the parent telephone 2 waits for arrival of 
data indicative of the capability of the child tele- 
phone 1 to which the parent telephone 2 is cur- 
rently responding. 

On the other hand, the routine 300 for the child 
telephone 1 has corresponding steps 301 to 309 to 
steps 401 to 409 for the parent telephone 2. These 
steps 301 to 309 are executed by the microcom- 
puter 140. 

However, in step 302, it is determined whether 
or not a transmit signal Sd from the parent tele- 
phone 2 is transmitted over the channel selected in 
step 301, and when it is not transmitted, the pro- 
cessing is advanced to step 303. When it is trans- 
mitted, the processing is returned to step 301 
through a sleep mode in step 307. 

In step 303, it is adapted such that, when the 
registration key of the child telephone 1 is operated 
simultaneously with or within a predetermined pe- 
riod of the operation of the registration key of the 
parent telephone 2 in its step 403, the processing 



is advanced to step 304. Further, in step 306, it is 
checked whether or not the identification code 
CFPID included in the extracted control signal 
CTRL is the identification code of the parent tele- 
5 phone with which its own telephone can be con- 
nected. 

In step 307, the child telephone 1 is put in a 
sleep mode for a predetermined period of time, for 
example 2 seconds. 

10 When, in step 306, the identification code 

CFPID is the identification code of the parent tele- 
phone with which its own telephone can be con- 
nected, then, in step 311, setting is made to con- 
firm the parent telephone 2 at the other end every 

75 one second until the present routine 300 is ended. 
Then, in the following step 312, the child telephone 
1 waits for the data indicative of the capability of 
the parent telephone 2 transmitted in step 412. 
When, in step 312, the data transmitted from 

20 the parent telephone is received, then in step 313, 
data indicative of the capability of the child tele- 
phone 1 executing the present routine 300 is trans- 
mitted. 

Then, this data is received by the parent tele- 

25 phone in step 41 3. After it has been received, it is 
checked in the following step 414 whether or not 
the capability of the child telephone 1 from which 
the data was received is in conformity with the 
capability of the parent telephone 2 executing the 

30 present routine 400. When it is in conformity, the 
processing is advanced to step 421. 

In step 314 for the child telephone 1, it is 
checked whether or not the capability of the parent 
telephone 2 received in step 312 (transmitted in 

35 step 412) is in conformity with the capability of the 
child telephone 1 executing the present routine 
300. When it is in conformity, the processing is 
advanced to step 321 . 

In step 321, a control signal CTRL requesting 

40 for registration of its own telephone with the parent 
telephone 2 is transmitted, which is received in 
step 421. When it has been received, in the follow- 
ing step 422, a control signal CTRL as a reply to 
the request made in step 321 is transmitted, which 

45 is received in step 322. When it has been received, 
in the following step 323, an identification code 
CFPID of the parent telephone 2 with which the 
registration is requested transmitted in step 424 is 
received, and in the following step 324, the iden- 

50 tification code CFPID is written into the RAM 142. 

Also on the side of the parent telephone 2, the 
identification code CPPID of the child telephone 1 
requesting for registration is written into the RAM 
242 in the step 423 following th step 422. There- 

55 after, in step 424, the completion of the registration 
with the parent telephone 2 is transmitted. 

In the following step 431, it is checked whether 
or not a sleep mode is included in the capability of 
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the child telephone 1 received in step 413 (trans- 
mitted in step 313). If it is included, in the following 
step 432, data as to which group of the groups into 
which the 40 channels are divided is used by the 
parent telephone 2 is transmitted. 

Although there are various ways of dividing the 
40 channels into groups, here, for simplicity, the 
way wherein every 10 channels is assigned to one 
group as described above will be considered. 

When it becomes necessary for the parent 
telephone 2 to newly select a group out of the four 
groups or to change the selected group from one 
to another, the selection or change is achieved by 
having a predetermined key of the keys 231a to 
231 n operated. Or, when the steps 401 to 406 are 
repeated many times, a list of used channels is 
made out and, according to which, a group having 
the greatest number of empty channels, for exam- 
ple, is selected. 

On the side of the child telephone 1, it is 
checked in step 331 whether or not there is in- 
cluded a sleep mode in the capability of the child 
telephone 1 transmitted in step 313, and when it is 
included therein, the data indicative of the group 
transmitted in step 432 is received in the following 
step 332. Then, in the following step 333, the data 
of group received in step 332 and the identification 
code CFPID of the parent telephone 2 are written 
into the RAM 142. In the following step 334, a 
control signal CTRL indicative of confirmation is 
transmitted and then, in step 335, the transmission 
and reception are cut off and the channel between 
it and the parent telephone 2 is released. 

On the side of the parent telephone 2, in step 
433 following step 432, the control signal CTRL as 
the reply transmitted in step 334 is received. In the 
following step 434, the data of group transmitted in 
step 432 and the identification code CPPID of the 
child telephone 1 are written into the RAM 242. 
Then, in step 435, the transmission and reception 
are cut off and the channel between it and the child 
telephone 1 is released. 

When, as the result of the checking as to 
whether or not the capability of the child telephone 

1 is in conformity with the capability of the parent 
telephone 2 in step 414, it is not in conformity, 
steps 421 to 434 are skipped over. When a sleep 
mode is not included in the capability of the child 
telephone 1 in step 431, steps 432 to 434 are 
skipped over. In such case, skipping is made also 
from step 314 and step 331 as done from step 414 
and step 431. 

In the manner as described above, the child 
telephone 1 is registered with the parent telephone 

2 and at the same time the group of channels 
being used by the parent telephone 2 is registered 
in the child telephone 1. 



The left-hand column and the center column of 
FIG. 9 show an example of registration of the child 
telephones 11 to 1 n with the parent telephones 21 
to 2m, in which the child telephone 11 is registered 

5 with the parent telephones 21, 22, and 23, the child 
telephone 12 is registered only with the parent 
telephone 21, the child telephone 13 is registered 
with the parent telephones 21 and 23, and so on. 
If the groups of channels assigned to (used by) 

10 the parent telephones 21 to 2m are as described 
above, the groups and channels which the child 
telephones 11 to 1n can use are as shown in the 
right-hand column of FIG. 9. For example, while the 
child telephone 11 is registered with three parent 

75 telephones 21, 22, and 23, the child telephone 11 
can use 20 channels of 2 groups since the parent 
telephone 21 and the parent telephone 23 are 
using the same group. 

20 [Standby State] 

This is a state where the child telephone 1 and 
the parent telephone 2 are in a standby state for an 
incoming call. This state is brought about by the 

25 microcomputer 140 executing a routine 500. 

When the registration key of the child tele- 
phone 1 is not depressed, then in step 309 of the 
processing routine 300 for the microcomputer 140, 
another process is executed. As a portion of the 

30 step 309, the routine 500 is executed. Likewise, as 
a portion of the step 409, the routine 600 is ex- 
ecuted. 

On the side of the child telephone 1, in step 
501 of the routine 500, the data indicating the 

35 group written in the RAM 142 is read. In the 
following step 502, k = 1 is set as the variable k 
specifying the channel in the read group. 

Then, in step 503, the child telephone 1 is put 
in a sleep mode for a predetermined period of 

40 time, for example 2 seconds. In the following step 
504, the data specifying the k-th channel of the 
group read in step 501 is supplied to the transmis- 
sion circuit 110 and the reception circuit 120 so 
that the transmitting and receiving channel is set to 

45 the k-th channel. 

In the following step 505, it is judged whether 
or not a signal Sd is being received through the 
channel set up in step 504 by checking the signal 
RSSI. When it is not received, the variable k is 

so incremented in step 506 and then the processing is 
returned to step 503. However, when k becomes k 
= 11 as the result of increment in step 506, it is 
initialized to k = 1 . 

Thus, the child telephone 1 repeats the mode 

55 of checking of presence or absence of a signal Sd 
from the parent telephone 2 in the channels of the 
group assigned to the parent telephone 2 and the 
child telephone 1 and the sleep mode until the 
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signal Sd from the parent telephone 2 is received. 
This is the state of the child telephone 1 being on 
standby. 

The state of the parent telephone 2 being on 
standby is similar to that in the conventional cord- 
less telephone, i.e., by monitoring presence or ab- 
sence of a ringer signal from the wire line, the 
parent telephone 2 stands by for an incoming call. 

[Incoming Call] 

If a call comes in from the wire line while the 
parent telephone 2 and the child telephone 1 are in 
their standby states, the ringer signal indicating the 
incoming call is detected by the NCU 239 and the 
microcomputer 240 is notified of the incoming call. 
Then, the processing of the microcomputer 240 is 
shifted to the routine 600. In step 601 of the routine 
600, the data indicating the group written in the 
RAM 242 is read, and in the following step 602, the 
variable k specifying the channel in the read group 
is set to k = 1 . 

In the following step 604, the data specifying 
the k-th channel of the group read in step 601 is 
supplied to the transmission circuit 210 and the 
reception circuit 220 and the transmitting and re- 
ceiving channels are set to the k-th channel. 

In the following step 605, it is judged whether 
or not the channel set in step 604 is being used by 
checking the signal RSSI. When it is used, the 
variable k is incremented in step 606 and the 
processing is returned to step 604. However, when 
k becomes k = 1 1 as a result of increment in step 
606, k is initialized to k = 1. 

If, in step 605, a channel corresponding to the 
variable k is not used, the processing advances to 
step 611. 

Thus, the parent telephone 2, when there is an 
incoming call, selects an empty channel in the 
group assigned to the parent telephone 2. 

In step 611, the parent telephone 2 calls the 
child telephone 1. This call is detected by the child 
telephone 1 in its standby state in step 505 and 
then the processing is advanced to step 511. Then, 
a predetermined protocol is executed between the 
child telephone 1 and the parent telephone 2 and 
they are connected by a line. Thereafter, the party 
at the other end of the line wire becomes possible 
to talk with the user of the child telephone 1 . 

[Others] 

Outgoing call from the child telephone 1, ter- 
mination of a call by the child telephone 1, and 
others are performed in the same manner as in the 
ordinary cordless telephone or in accordance with 
the basic protocol in the CT-2 system. 



Although the case where 40 channels are se- 
quentially divided into the first to fourth groups 
each having 10 channels was described in the 
foregoing, each group can be assigned channels 
5 (channel numbers) for example in accordance with 
the following expression: 

C = S + l-k 

70 where 

C: the channel number of a channel belonging 
to the l-th group 

S: initial value, any value of S = 1 to 31 

I: channel interval, any value of I = 1 to 4 
75 k: variable, any integer of k = 1 to 9 

In this case, by arranging such that the values of S 
and I are transmitted and received when data of 
the group is transmitted and received in steps 432 
ad 332 and written into the RAMs 142 and 242, the 
20 channel number can be reconstructed. 

Although an embodiment adapted to the CT-2 
system has been described above, the present 
invention can also be applied to other systems than 
the CT-2 system provided that the system has a 
25 plurality of channels (four channels or above) and 
the channels can be divided into a plurality of 
groups each having two channels or above. 

From at least preferred embodiments of the 
invention the following meritorious effects can be 
30 obtained. 

Since the child telephone 1 can be put into a 
sleep mode while it is on standby, the battery for 
power supply can be suppressed from being con- 
sumed. 

35 Since, in that case, the child telephone 1 scans 

only a portion of a plurality of channels, it becomes 
possible to make the period of sleep mode suffi- 
ciently longer than the period for the scan mode 
and, hence, a great power saving effect during the 

40 period of the sleep mode can be obtained. Further, 
since the cycle of the scan mode plus the sleep 
mode can be made shorter, the interval between 
the instant of sending request for receiving a call 
from the parent telephone and the instant of re- 

45 sponding by the child telephone to the request for 
receiving an incoming call can accordingly be 
shortened. 

Further, since the parent telephone 2 is only 
required to control channels of one group and also 
so the child telephone 1 is only required to control a 
number of channels corresponding to the parent 
telephone 2 with which the child telephone 1 is 
registered, such operations as channel selection 
can be made faster. 

55 
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Claims 

1. A cordless telephone system comprising the 
steps of: 

dividing a great number of channels into a 5 
plurality of groups each thereof having a plural- 
ity of channels; 

assigning each of parent telephones to 
each group; and 

causing a child telephone registered with a w 
specific parent telephone to transmit and re- 
ceive speech data to and from the parent 
telephone using in a time-sharing manner one 
channel selected out of the plurality of chan- 
nels assigned to said parent telephone. 75 

2. In a cordless telephone system in which it is 
adapted such that one channel is selected 
from a plurality of channels and said selected 

one channel is used by a parent telephone and 20 
a child telephone for transmission and recep- 
tion in a time-sharing manner to transmit and 
receive speech data therebetween, the im- 
provement comprising the steps of: 

dividing said plurality of channels into a 25 
plurality of groups; 

assigning one of said groups to said par- 
ent telephone; 

connecting, at the time when said parent 
telephone is to be connected with said child 30 
telephone, said parent telephone with said 
child telephone using a channel belonging to 
said assigned group; 

alternately repeating, while said child tele- 
phone is on standby, a mode in which said 35 
child telephone sequentially receives the chan- 
nels assigned to a parent telephone with which 
said child telephone is registered and a mode 
in which the child telephone stops its operation 
for a predetermined period of time; and 40 

causing said child telephone, when the 
same receives a request for connection from 
said parent telephone while said repetition is 
being made to respond to the request for con- 
nection using the channel over which said re- 45 
quest for connection is transmitted. 

3. In a cordless telephone system in which it is 
adapted such that one channel is selected 
from a plurality of channels and said selected 50 
one channel is used by a parent telephone and 

a child telephone for transmission and recep- 
tion in a time-sharing manner to transmit and 
receive speech data therebetween, the im- 
provement comprising the steps of: 55 

dividing said plurality of channels into a 
plurality of groups; 

assigning one of said groups to said par- 



ent telephone; 

connecting, at the time when said parent 
telephone is to be connected with said child 
telephone, said parent telephone with said 
child telephone using a channel belonging to 
said assigned group, wherein the group as- 
signed to said parent telephone is changed 
when the user operates a predetermined key; 

alternately repeating, while said child tele- 
phone is on standby, a mode in which said 
child telephone sequentially receives the chan- 
nels assigned to a parent telephone with which 
said child telephone is registered and a mode 
in which the child telephone stops its operation 
for a predetermined period of time; and 

causing said child telephone, when the 
same receives a request for connection from 
said parent telephone while said repetition is 
being made to respond to the request for con- 
nection using the channel over which said re- 
quest for connection is transmitted. 

4. In a cordless telephone system in which it is 
adapted such that one channel is selected 
from a plurality of channels and said selected 
one channel is used by a parent telephone and 
a child telephone for transmission and recep- 
tion in a time-sharing manner to transmit and 
receive speech data therebetween, the im- 
provement comprising the steps of: 

dividing said plurality of channels into a 
plurality of groups; 

assigning one of said groups to said par- 
ent telephone; 

connecting, at the time when said parent 
telephone is to be connected with said child 
telephone, said parent telephone with said 
child telephone using a channel belonging to 
said assigned group, wherein the group as- 
signed to said parent telephone is changed to 
a group having a larger number of empty 
channels when the user operates a predeter- 
mined key; 

alternately repeating, while said child tele- 
phone is on standby, a mode in which said 
child telephone sequentially receives the chan- 
nels assigned to a parent telephone with which 
said child telephone is registered and a mode 
in which the child telephone stops its operation 
for a predetermined period of time; and 

causing said child telephone, when the 
same receives a request for connection from 
said parent telephone while said repetition is 
being made to respond to the request for con- 
nection using the channel over which said re- 
quest for connection is transmitted. 
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5. In a cordless telephone system in which it is 
adapted such that a plurality of child tele- 
phones can be registered with one parent tele- 
phone, one child telephone can be registered 
with a plurality of parent telephones, one chan- s 
nel is selected from a plurality of channels, 
and said selected one channel is used by said 
parent telephone and said child telephone for 
transmission and reception in a time-sharing 
manner to transmit and receive speech data io 
therebetween, the improvement comprising the 
steps of: 

dividing said plurality of channels into a 
plurality of groups; 

assigning one of said groups to said par- 75 
ent telephone; 

connecting, at the time when said parent 
telephone is to be connected with said child 
telephone, said parent telephone with said 
child telephone using a channel belonging to 20 
said assigned group; 

alternately repeating, while said child tele- 
phone is on standby, a mode in which said 
child telephone sequentially receives the chan- 
nels assigned to a parent telephone with which 25 
said child telephone is registered and a mode 
in which the child telephone stops its operation 
for a predetermined period of time; and 

causing said child telephone, when the 
same receives a request for connection from 30 
said parent telephone while said repetition is 
being made, to respond to the request for 
connection using the channel over which said 
request for connection is transmitted. 
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